Influence of ageing on the gastrointestinal environment of the rat and its implications for drug delivery.
Age-mediated changes in gut physiology are considerations central to the elucidation of drug performance from oral formulations. Using rats of different age groups we measured the pH, buffer capacity, fluid volume, osmolality, and surface tension of gastrointestinal (GI) fluids, and therein explored the impact of these variables on prednisolone and mesalazine solubility in luminal fluids. We also studied the distribution of gut associated lymphoid tissue (GALT) and mucus layer thickness across the GI tract in rats of different age groups. At a mucosal level, there was an increase in GALT from young to adult rat. Gastrointestinal pH and buffer capacity remained mostly unchanged with age, except some pH differences in stomach and distal small intestine and a higher buffer capacity in the large intestinal fluids of young rats. Osmolality and surface tension also remained unaffected with the exception of a lower osmolality in elderly stomach and a lower surface tension in the small intestine of young rats. The difference in luminal environment on ageing influenced the solubility of studied drugs, for instance prednisolone solubility was shown to be higher in adult rats (mid small intestine and caecum) and solubility of mesalazine was significantly higher in the elderly distal small intestine.